Abnormalities o f renalfunction have been demonstrated inpatients with visceral
term clinicai course of clinicai signs of renal involve ment in visceral leishmaniasis.
M ATERIAL AND METHODS
A total of 32 patients of both sexes with a proven diagnosis of visceral leishmaniasis in the past. Were studied ali the patients had the diagnosis documen ted by the demonstration of leishmania on bone-marrow smear and were treated with intravenous N-methylglucamine. Cure was defined as disappearance of parasites from the bone-marrow and subsidence of clinicai signs of the disease. The patients were reevaluated in the endemic area at least 6 months following the cure of the parasitic disease. Besides history and physical examination, urinalysis and serum determination of BUN and creatinine were also performed. As a control group, 28 subjects with the same age range and living in the same endemic area, with no previous or present documentation of leishmanial infection were simiiarly evaluated.
RESULTS
Among the patients with past diagnosis of visceral leishmaniasis there were 15 male and 17 female, with a mean age of 9.7 years, ranging from 1 to 19 years (Table 1) . Twenty four were youngerthan 12 years of age. Two patients were re-evaluated between 6 and 12 months after initial diagnosis, 7 between 13 and 21 months, 6 between 25 and 36 months, 17 between 36 and 60 months and 11 patients were reevaluated more than 60 months after the therapy. The control group was composed of 15 males and 13 females with a mean age of 9.8 years, ranging from 2 to 19 years; 16 were younger than 12 years old. No history or clinicai findings suggestive of renal disease could be detected in either group studied. The mean blood pressure was 102/60 mmHg for the patients with history of visceral leishmaniasis and 100/600mmHg in the control group (Table 2 ). In one patient, seen 3 years after the initial diagnosis of the parasitic disease, mild proteinuria and microscopic hematuria were initially detected, although 3 other urinalysis, done at different intervals, were normal. Leucocyturia (more than 5 leucocytes per high power field) were documented in 2 patients (females) and in one of the control group (male). The leveis of BUN and serum creatinine were normal in ali patients but one in the control group, who had a slight elevation of serum creatinine (1.5mg/dl). The mean serum creatinine was 0.93mg/dl and BUN 11.0 ± 3.4mg/dl for the group of patients with past diagnosis of visceral leishmaniasis and0.97 mg/dl and 10.2 ± 2.7 mg/dl, respectively, for the control group.
D ISCUSSION
Renal involvement has been demonstrated in association with some parasitic infections 3 17 21. E ven though parasite antigen has been demonstrated in the kidney in only a few of such cases 13 19 , there is enough clinicai and experimental data to support this associa tion6 14. In visceral leishmaniasis, although L. donovani related antigenic material has not been demons trated in the glomeruli of the patients, the high prevalence of renal abnormalities among infected patients and the findings of interstitial nephritis and mild forms of glomerulonephritis, as well as, glomerular deposition of immunoglobulins and complement in these patients, strongly supports an immunological basis for the renal involvement21 8 9 25.
In a previous report Dutra et al9 demonstrated improvement of renal function in some patients after treatment of the parasitic diseases, however, a significant number had persistent renal dysfunction. It should be stressed that this evaluation was done soon after therapy, when several serologic and immunologic abnormalities were still present. In the present study, done in an endemic small village (where more sensitive techniques could not be used), renal dysfunction, as evaluated by clinicai and laboratory parameters, could not be demonstrated in any of the patients more than 6 months after the diagnosis and cure of visceral leishmaniasis.
In two patients with past diagnosis of leishmaniasis, and in one of the control group, more than 5 leucocytes per high power field were documented. In the absence of clinicai symptoms, bacteriuria and positive urine culture, the diagnosis of urinary tract infection can not be entertained. Another female patient had proteinuria and microscopic hematuria in one urinalysis, even though three other urinalysis, and the leveis of serum creatinine and BUN were persistently normal. In view of the abnormal urinalysis, renal disease can not be ruled out in this patient since transient, slight abnormalities in the urinalysis may indicate early stages of some nephropathy. Also, renal disease can not be excluded in a child, in the control group, with slight elevation of serum creatinine, despite a normal urinalysis. Martinelli 
The borderline evidence of renal disease in just one of 32 patients after diagnosis of visceral leishmaniasis, and a similar finding in one patient of the control group, argues against a primary role of the leishmaniasis in the pathogenesis of chronic renal disease. The reversibility of the disease after cure of the visceral leishmaniasis, as also reported in abstract form in one case5, was not surprising. The incidence of renal disease in a leishmaniasis endemic area does not seem to be higher than in other areas. Second, disappearance of the renal disease associated with cure of an infectious process has been demonstrated in other conditions such as bacterial endocarditis24, poststreptococcal and post-staphylococcal infections1016 23, typhoid fever24, chronic septicemic salmonellosis11, syphilis1215 20 and infectious mononucleosis18. Since the pathogenesis of the glomerular disease in such instance is thought to be immunologically mediated, it is conceivable that cure of the infection leads, consequently, to the disappearance of the antigenic source. In the absence of a persistent antigenic source, hypertension, vascular or extensive glomerular lesions1 4 reversibility of the renal involvement in leishmaniasis should, in fact, be expected. 
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